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1 Introduction
11. $p\geq 2$ , $m,$ $n$ $m\geq n>0$ . $S,$ $T$ ,
$m,$ $n$ ,
$N_{p^{l}}(\tau, S)=\#\{x\in M_{m,n}(\mathbb{Z}_{p}/(p^{\iota}))|t_{XSx}\equiv T\mathrm{m}\mathrm{o}\mathrm{d} p\}l$
. , $l>>1$ ,
$\alpha_{p}(T, s)=p^{-}\iota(mn-n(n+1)/2)N_{p^{l}}(T, S)$
$l$ - . $\alpha_{p}(T, S)$ $T$ $S$
. , $p\neq 2$ $S,$ $T$
$\alpha_{p}(T, S)$ .
12. Siegel $([\mathrm{S}])$ , $\alpha_{p}(T, S)$ $p$ (
$\alpha_{p}(T, S)$ ) , ${}^{t}xSx=T$ $S$
. , $\mathbb{Z}_{p}$
siegel $\mathbb{Z}$ - ( [Ki41
). Siegel version , Eisenstein
Fourier . - , , $\mathbb{Q}_{p}$
, $\alpha_{p}(T, S)$ .
, $\alpha_{p}(T, S)$ $S,$ $T$
.
,
. - , Katsurada , [Ka2]
$S=\perp\cdots\perp$
, $T$ $\alpha_{p}(T, S)$ . $S$ $\alpha_{p}(T, S)$
Siegel Eisenstein Fourier ,
. , Siegel [S] ( $S,$ $T$ unimodular ), Ozeki [O], Kitaoka
[Kil] ( $S$ unimodular $n=2$ , Maass [M1], [M2] ), Kitaoka [Ki2] ( $S$
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unimodular $\vee C^{\backslash }n=3,$ $p\neq 2q$) $\ovalbox{\tt\small REJECT}_{\mathrm{D}}\angle \mathrm{k}$), Katsurada [Kal] ( $S\delta\grave{\grave{\}}}$ unimodular $\vee C^{\backslash }n=3,$ $p^{\mathrm{B}^{\backslash }}>\dagger\backslash \mathrm{f}$
) , Katsurada - .
$S$ , $S=T$, ,
$([\mathrm{P}|_{;}[\mathrm{W}])$ - , Yang $([\mathrm{Y}|)$ , $n=2$,
$p\neq 2$ $S,$ $T$ $\alpha_{\mathrm{p}}(T, S)$ .
2 \langle . Katsurada ,
- , $Sp(n)$ Siegel parabolic
Eisenstein ,
$n$ . Yang
, brute force ,
. , Yang (
[HS], [H1] ) .
, \S 3 .
1.3. , \S 2 , \S 3
. , ,
1. $\mathbb{Z}_{p}$ $\Gamma_{0}(p)-$ ,
$2$ . $\Gamma_{0}(p)$ ,
3. Gauss ,
3 . \S 4 , 3
.
2
$p\neq 2$ . $S,$ $T$ ,
. , $S,$ $T$ :
$S=$ and $T=$,
$u_{i},$ $v_{j}\in \mathbb{Z}_{p}^{\cross}$ , $\alpha_{i},$ $\beta_{j}$ .
$\mathfrak{S}_{n}$ $n$ , $\mathfrak{S}_{n}$ $I=\{1,2, \ldots, n\}$ .
$\sigma\in \mathfrak{S}_{n}$ $\sigma^{2}=1$
$c_{1}(\sigma)$ $=\#\{i\in I|\sigma(i)=i\}$ ,
$c_{2}(\sigma)$ $=\#\{i\in I|\sigma(i)\neq i\}$ ,
$e_{\sigma,i,k}$ $=$ $\{$
$0$ $(k\leq i, k\leq\sigma(i))$ ,
1($\sigma(i)<k\leq i$ or $i<k\leq\sigma(i)$ ),
2 $(i<k, \sigma(i)<k)$
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. $I=I_{0}\cup\cdots\cup I_{r}$ $I$ $\sigma$-stable disjoint union ,
$n_{l}=\#(I_{\iota})$ , $n^{(l)}=n\iota+n_{l+}1+\cdots+n_{r}(\iota\geq 0)$ ,
$t(\sigma, \{I_{i}\})$ $= \sum_{l=0}^{r}\#$ { $(i,j)\in I_{\iota^{\mathrm{x}}}$ I $|i<j<\sigma(i),$ $\sigma(j)<\sigma(i)$ },
$\tau(\{I_{i}\})$
$= \sum_{l=0}\#\{(i,j)\in I_{l}\cross(I_{0^{\cup\cdots\cup I}\iota_{-}1})|j<i\}$
,
$c_{1}^{(l)}(\sigma)$ $=\#\{i\in I\iota\cup\cdots\cup Ir|\sigma(i)=i\}$ $(l\geq 0)$
. ,
$b_{l}( \sigma, T)=\min[\{\beta_{i}|i\in I_{l}, \sigma(i)>i\}\cup\{\beta i+1|i\in I_{l}, \sigma(i)\leq i\}, ]$
$A(\lambda)$ $=$ { $k|1\leq k\leq m,$ $\alpha_{k}\not\equiv\lambda$ mod 2, $\alpha_{k}+\lambda<0$ },
$B_{i}(\lambda)$ $=$ { $k|1\leq k\leq i-1,$ $\beta_{k}\not\equiv\lambda$ mod 2, $\beta_{k}+\lambda<0$}
$\cup$ { $k|i+1\leq k\leq n,$ $\beta_{k}\not\equiv\lambda$ mod 2, $\beta_{k}+\lambda+2<0$ }
.
$\rho_{l,\lambda}(\sigma_{\mathit{1}}.\cdot T, s)$ $=$ $\frac{n_{l}}{2}\sum_{k=1}^{m}\min\{\alpha k+\lambda,0\}+\frac{1}{2}i\in\sum_{I\iota}\sum_{k=1}\min\{\beta k+e\sigma i,k+n)\lambda, \mathrm{o}\}$
$\xi_{i,\lambda}(\tau, S)$ $=$ $2 \prod_{Ak\in(\lambda)}(\frac{-u_{k}}{p})_{k\in}\prod_{Bi(\lambda)}(\frac{v_{k}}{p})$
$\cross\{$
$0$ $(\beta_{i}+\lambda\geq 0, \# A(\lambda)+\# B_{i}(\lambda)\not\equiv 0$mod 2),
$(1-p^{-1}) \cdot(\frac{-1}{p})^{(\mathfrak{g}_{A}(}\lambda)+\# B_{i}(\lambda))/2$ $(\beta_{i}+\lambda\geq 0, \# A(\lambda)+\# B_{i}(\lambda)\equiv 0$ mod 2),
$( \frac{-1}{p})^{(\#(\lambda}A)+\# B_{i}(\lambda\rangle+1)/2$ $(\beta_{i}+\lambda=-1, \# A(\lambda)+\# B_{i}(\lambda)\not\equiv 0$ mod \’A
$-p^{-1/2} \cdot(\frac{-1}{\mathrm{p}})^{(\#(\lambda}A)+\# B_{i}(\lambda))/2$ $(\beta_{i}+\lambda=-1, \# A(\lambda)+\# B_{i}(\lambda)\equiv 0$ mod :
,
$—l, \lambda(\sigma;T, s)=p^{\rho}\iota,\lambda(\sigma;T,S)i\prod_{\sigma(\text{ }}\xi i,\lambda(T, S)$
. , $\alpha_{p}(T, S)$ .
Theorem
$\alpha_{p}(T, S)$
$= \sigma\in \mathfrak{S}_{n}\sum_{\sigma^{2}=1}2^{-C}1(\sigma)(1-p-1)^{C2()}\sigma/2p-c2(\sigma)/2\sum_{\cup I=t_{0\cdot\cdot r}\cup I}.p^{-})\tau(\{I_{i}\})-t(\sigma,\{I_{i}\}$
$\cross\sum_{k=0}^{r+}1\frac{2^{c_{1}^{(k)}(}\sigma)(1-p-1)^{c_{1}(\sigma})-\frac{1}{2}\Sigma^{r}l=\langle k)pk+1n^{(l})(n^{(\iota)}+1)}{\Pi_{\iota=k}^{r}(1-p-n^{()}(l(l)+1)n/2)}$
$\cross\sum_{\nu_{0},\nu_{1},\ldots,\nu_{k-1}}p^{\frac{1}{2}}l=0\{n^{(k)}(n^{(k})+1)-n(\downarrow)(n^{(\iota_{)}}+1)\}\prod_{l=0}-_{l,\nu}--0+\cdots+\Sigma k-1-1\nu’(\nu l\sigma;^{\tau}, s)k\iota$ .
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, $I=I_{0}\cup\cdots\cup I_{r}$ $I$ $\sigma$ -stable
. J $\nu_{0},$ $\nu_{1},$ $\ldots,$ $\nu_{k-1}$ $k\geq 1$ 2
$\nu_{1},$
$\ldots,$
$\nu_{k-1}\geq 1$ , $-1\geq\nu_{0}+\nu_{1}+\cdots+\nu_{l}\geq-b_{l}(\sigma, T)$ $(l-\neg 0,1, \ldots, k-1)$
$(\nu_{0}, \nu 1, \ldots, \nu k-1)\in \mathbb{Z}^{k}$ , $k=0$ 1 . $\square$
$S$ ,
$S_{g}=S\perp$ $(g\geq 0)$
. , $\alpha_{p}(T, S_{g})$ $X=p^{-g}$ ,
$\rho_{l,\lambda()}\sigma;\tau,$$s_{g}$ $=\rho_{l,\lambda}(\sigma;\tau, S)+n\iota\lambda g$ ,











$x\in \mathbb{Q}_{p}$ , $\{x\}$ , , $\{x\}=x$ mod $\mathbb{Z}_{p}\in \mathbb{Q}_{p}/\mathbb{Z}_{p}arrow \mathbb{Q}/\mathbb{Z}$
$\mathbb{Q}/\mathbb{Z}$ , $\mathbb{Q}_{p}$ $\psi$ :
$\psi:\mathbb{Q}_{\mathrm{p}}arrow \mathbb{C}^{\cross}$ , $\psi(x)=\exp(2\pi i\{x\})$ .







$\Gamma$ $GL_{n}(\mathbb{Z}_{p})$ . , ,
$S_{n}(\mathbb{Q}_{p})=\{Y\in sym_{n}(\mathbb{Q}p)|\det Y\neq 0\}$
. $\Gamma$ $S_{n}(\mathbb{Q}_{\mathrm{p}})$ $Y\vdasharrow\gamma\cdot Y=\gamma Y\mathrm{f}\gamma$ . $Y\in S_{n}(\mathbb{Q}_{p})$
$\alpha_{p}(\Gamma;\mathrm{Y})=\lim_{\iotaarrow\infty}p-ln(n-1)/2N_{\mathrm{P}}l(\Gamma;Y)$ ,
. ,
$N_{\mathrm{P}^{l}}(\Gamma;Y)=\#\{\gamma\in\Gamma \mathrm{m}\mathrm{o}\mathrm{d} p^{l}|\gamma Y{}^{t}\gamma\equiv \mathrm{Y}\mathrm{m}\mathrm{o}\mathrm{d} p^{\iota}\}$
.
Proposition 3.2 $T,$ $Y\in S_{n}(\mathbb{Q}_{p}),$ $S\in S_{m}(\mathbb{Q}_{p})$
$\mathcal{G}(Y, S)$ $=$ $\int_{M_{m,n}(\mathbb{Z}_{\mathrm{p}}}\rangle.\psi(\mathrm{t}\mathrm{r}(Y\cdot s[x]))dx$ ,
$\mathcal{G}_{\Gamma}(Y, T)$ $=$ $\int_{\Gamma}\psi(-\mathrm{t}\mathrm{r}(Y\cdot T[\gamma]))d\gamma$ ,
. , $d\gamma$ $M_{n}(\mathbb{Z}_{p})$ ar $\int_{M_{n}(\mathbb{Z}_{p}}$ ) $\gamma=1d$
. , . $-\cdot--$ -.c
$\alpha_{p}(T, S)=\sum_{\mathrm{p}}Y\in\Gamma\backslash S_{n}(\mathbb{Q})’\frac{\mathcal{G}_{\Gamma}(YT)\mathcal{G}(\mathrm{Y},s)}{\alpha_{p}(\Gamma\cdot Y)}$
,
. $\square$
, Lemma 3.1 $Sym_{\mathbb{Q}_{\mathrm{p}}}$ F-
.
$\mathrm{p}_{\mathrm{r}\mathrm{o}_{\mathrm{P}^{\mathrm{O}}}}\mathrm{s}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$ $3.2$ , $\alpha_{p}(T, S)$ ( $\Gamma$ )
:
1. $\Gamma\backslash S_{n}(\mathbb{Q}_{p})$ ;
2. $\Gamma\backslash S_{n}(\mathbb{Q}_{p})$ $Y$ $\alpha_{p}(\Gamma;Y)=\mathrm{v}\circ 1(\mathrm{r}\cap O(Y))$ .
3. $\Gamma\backslash S_{n}(\mathbb{Q}_{p})$ $Y$ $\mathcal{G}(Y, S)$ , $\mathcal{G}_{\Gamma}(\mathrm{Y}, T)$ .
, $p\neq 2$ , $\Gamma=\Gamma_{0}(p)$ 3 ,
$\alpha_{p}(T, S)$ , ,
.
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$\Gamma=GL_{n}(\mathbb{Z}_{p})$ , Proposition 32 ( ,
) [H1] , Kitaoka [Ki3]
, ,
. , [HS] ,
. , [H2] unrami ed hermitian form
, . - , \S 1
Yang [Y] $n=2,$ $\Gamma=cL_{2}(\mathbb{Z}_{p})$ .
, $\Gamma=cL_{n}(\mathbb{Z}_{p})$ , $S_{n}(\mathbb{Q}_{p})$ $\Gamma-$ ( ,
[C] $)$ . , $\alpha_{p}(GL_{n}(\mathbb{Z}_{p});Y)$ ($p\neq 2$ [P], $p=2$
[W] $)$ . , 2 $\mathcal{G}(\mathrm{Y}, S)$ Gauss
. , $\mathcal{G}_{\Gamma}(Y, T)$ . $[\mathrm{H}\mathrm{S}|$
[H2] , , ,
Borel $p$ $P$
. – , [Y] , 2
, $\mathcal{G}_{\Gamma}(Y, T)$ $GL_{2}(\mathbb{Z}_{p})$
.
, . #
, . , [Y] , $\mathcal{G}_{\Gamma}(\mathrm{Y}, T)$
, $\mathrm{p}_{\mathrm{r}\mathrm{o}_{\mathrm{P}^{\mathrm{o}}\mathrm{S}}}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$ $3.2$ $\Gamma$
. $\Gamma=\Gamma_{0}(p)$




. , $GL_{n}(\mathbb{Z}_{p})$- ,
$\Gamma_{0}(p)$ . , $p$
Macdonald Iwahori $(=\Gamma_{0}(p))$ Weyl
,




, $p\neq 2$ .
4.1 $\mathrm{r}_{0}(\mathrm{p})-$
$\Gamma_{0}(p)=$ { $\gamma=(\gamma_{ij})\in GL_{n}(\mathbb{Z}_{p})|\gamma_{ij}\equiv 0$ mod $p(i>j)$}
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. $\delta\in \mathbb{Z}_{p}^{\cross}\backslash (\mathbb{Z}_{p}\cross)^{2}$ . \S 2 $I=\{1,2, \ldots, n\}$
, $n$ $\mathfrak{S}_{n}$ $I$ .
Theorem 4.1 $\Lambda_{n}$ J $(\sigma, e, \epsilon)\in \mathfrak{S}_{n}\cross \mathbb{Z}^{n}\cross\{1, \delta\}^{n}$
$\sigma^{2}=1$ , $e_{\sigma(i)}=e_{i}(i\in I)$ , $\epsilon_{i}=1(i\in I, \sigma(i)\neq i)$
. $(\sigma, e, \epsilon)\in \mathrm{A}_{n}$ $S_{\sigma,e,\epsilon}$
$S_{\sigma,e,\epsilon}=(_{S_{ij}})$ , $s_{ij}=\epsilon_{ipi}e_{i}\delta,\sigma(j)$
. $\delta_{i,\sigma(’)}$ Kronecker . , $\{S_{\sigma,\mathrm{e},\epsilon}|(\sigma, e, \epsilon)\in\Lambda_{n}\}$
$S_{n}(\mathbb{Q}_{p})$ $\Gamma_{0}(p)$ - . $\square$
, . ,
, $p$ $a_{ij}$ ( )
pivot ,
. , unimodular , $\mathrm{m}\mathrm{o}\mathrm{d} p$ $\mathrm{F}_{p}$
$GL_{n}(\mathrm{F}_{p})$ Borel ($=\Gamma_{0}(p)$ $\mathrm{m}\mathrm{o}\mathrm{d} p$ )
. , [HW] –
, . ,
$\Gamma_{0}(p)-$ , $p$ , , cancellation
.
4.2 $\alpha_{p}(\Gamma_{0}(p);Y)$
$(\sigma, e, \epsilon)\in\Lambda_{n}$ , $\{e_{1}, \ldots, e_{n}\}$
$\{\lambda_{0}, \lambda_{1}, , . . , \lambda_{r}\}$ , $\lambda_{0}<\lambda_{1}<...$ $<\lambda_{r}$
.
$I_{i}=\{j\in I|e_{j}=\lambda_{i}\}$ $(0\leq i\leq r)$
. , $I_{0},$ $\ldots,$ $I_{r}$ $I$ $\sigma$-stable $I=I_{0}\cup I_{1}\cup\cdots\cup I_{r}$
disjoint union .
$I^{(i)}=I_{i}\cup Ii+1^{\cup}\ldots\cup I_{r}$ $(0\leq i\leq r)$
, $I_{i},$ $I^{(i)}$ , , $n_{i},$ $n^{(i)}$ :
$n_{i}=\#(I_{i})$ , $n^{(i)}=\#(I(i))=n_{i}+\cdots+n_{r}$ .
$\nu_{i}=\lambda_{i^{-}}\lambda_{i-}1$ $(1\leq i\leq r)$ , $\nu_{0}=\lambda_{0}$ .
. , $\nu_{0}\in \mathbb{Z},$ $\nu 1,$ $\ldots,\mathcal{U}_{r}\in \mathbb{Z}_{>0}$ .
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Theorem 4.2
$c_{1}(\sigma)$ $=$ $\#\{i\in I|\sigma(i)=i\}$ ,
$c_{2}(\sigma)$ $=$ $\#\{i\in I|\sigma(i)\neq i\}$ ,
$t(\sigma, \{I_{i}\})$ $=$ $\sum_{l=0}^{f}\#\{(i,j)\in I_{l}\cross I_{l}|i<j<\sigma(i), \sigma(j)<\sigma(i)\}$ ,
$\tau(\{I_{i}\})$ $=$ $\#\{(i,j)\in I\cross I|j<i, e_{j}<e_{i}\}$
($\tau(\{I_{i}\})$ $I$ $\{I_{i}\}$ ) $e$ ) . ,
$\alpha_{p}(\Gamma_{0}(p);s\sigma,e,\epsilon)$ $=$ $2^{C_{1}(\sigma)}(1-p^{-1})^{c(\sigma}2)/2pC(\sigma,e,\epsilon)$,
$c(\sigma, e, \epsilon)$ $=$ $- \frac{n(n-1)}{2}+\frac{1}{2}\sum_{\mathrm{t}=0}^{r}\nu\iota^{n^{(l}})(n^{(l}+1))+\mathcal{T}(\{I_{i}\})+t(\sigma, \{I_{i}\})+c2(\sigma)/2$
. $\square$
unimodular , version – Hensel
.
$\overline{\delta}\in \mathrm{F}_{p}^{\cross}\backslash (\mathrm{F}_{p}^{\cross})^{2}$ – . $(\sigma,\overline{\epsilon})\in \mathfrak{S}_{n}\cross\{1,\overline{\delta}\}^{n}$
$\sigma^{2}=1$ , $\overline{\epsilon}_{i}=1(i\in I, \sigma(i)\neq i)$
,
$S_{\sigma,\overline{\epsilon}}=(\overline{s}_{ij})$ , $\overline{s}_{ij}=\overline{\epsilon}_{i}\delta_{i,\sigma(}j)$ .
. , $B_{n}(\mathrm{F}_{p})$ $GL_{n}(\mathrm{F}_{p})$ .
Theorem 4.3




, $\alpha_{p}(GL_{n}(\mathbb{Z}_{p});Y)$ [P] $\Gamma_{0}(p)$
, unimodular .
4.3 $\mathcal{G}_{\Gamma_{\text{ }(}}p$)
, Gauss . $a\in \mathbb{Q}_{p}$
$I(a)= \int_{\mathbb{Z}_{\mathrm{p}}}\psi(,ax^{2})dX$ , $I^{*}(a)= \oint_{\mathbb{Z}_{\mathrm{p}}^{\chi}}\psi(ax)2d_{X}=I(a)-\frac{1}{p}I(ap)2$
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. , $\epsilon\in \mathbb{Z}_{p}^{\cross},$ $t\in \mathbb{Z}$
$I(\epsilon p^{t})=\{$
1 $(t\geq 0)$ ,
$p^{t/2}$ ($t<0,$ $t\equiv 0$ mod 2), $\psi_{p}=$
$p^{t/2} \psi_{p}(\frac{\epsilon}{p})$ ($t<0,$ $t\not\equiv \mathrm{O}$ mod 2),
. , .
Lemma 44 (i) $a\in \mathbb{Z}_{p}$ $I(a)=1,$ $I^{*}(a)=1-p-1$ .
(ii) $\circ \mathrm{r}\mathrm{d}_{p}a<-1$ $I^{*}(a)=0$ .
(iii) $\int_{\mathbb{Z}_{p}\cross \mathbb{Z}_{\mathrm{p}}}\psi(axy)d_{X}dy=I(a)I(-a)=p^{\min\{\mathrm{o}\mathrm{r}\mathrm{d}_{p}a,0}\}$ .
(iv) $\int_{\mathbb{Z}_{\mathrm{p}}\mathrm{x}\mathbb{Z}_{\mathrm{p}}}\cross\psi(auy)dudy=\{$
$1-p^{-1}$ $(_{\mathrm{o}\mathrm{r}\mathrm{d}_{p}}a\geq 0)$ ,
$0$ $(_{\mathrm{o}\mathrm{r}\mathrm{d}_{p}<}a0)$ . $\square$
$S=u_{1p}\alpha 1\perp u_{2}p^{\alpha_{2}}\perp\cdots\perp u_{m}p^{\alpha_{m}}(u_{i}\in \mathbb{Z}_{p}^{\cross}, \alpha_{i}\in \mathbb{Z})$ , $\mathcal{G}$
.
Proposition 4.5 $(\sigma, e, \epsilon)\in\Lambda_{n}$
$\mathcal{G}(S_{\sigma,e,\epsilon}, S)=p\sum_{i=1\sigma(i)>i}n\Sigma_{k}m=1\min\{e_{i}+\alpha k,0\}\sigma(i\prod_{i=,)=1}i\prod_{k=1}I(\epsilon iu_{kp})e_{i}+\alpha k$
. $\square$
, $S_{\sigma,e,\epsilon}$ ,
$\mathrm{t}\mathrm{r}(S\sigma,e,\epsilon. S[x])=\sigma(i\sum_{=i,)>}n1i\sum_{k=1}2ukpx_{\sigma}(i),k^{X_{i}},k+8_{i}+\alpha_{k}\sum_{1}^{n}m\sigma i(i=)=ik=\sum_{1}\epsilon iu_{k}p^{e}X_{ik}mi\dashv-ak2$
, .
$T=v_{1}p\beta_{1}\perp v_{2}p^{\beta_{2}}\perp\cdots\perp v_{n}p^{\beta_{n}}(v_{i}\in \mathbb{Z}_{p}^{\cross}, \beta_{i}\in \mathbb{Z})$ , $\mathcal{G}\Gamma_{\text{ }}(p)$
.
Proposition 46 $(\sigma, e, \epsilon)\in\Lambda_{n}$ , $\mathcal{G}\Gamma_{\text{ }}(p)(s_{\sigma},e,\epsilon’ T)$
$(*)$ $e_{i}\geq\{$
$-\beta_{i}-1$ $\iota’f\sigma(i)\leq i$ ,
$(i\in I)$
$-\beta_{i}$ if $\sigma(i)>i$ ,
, $0$ . , $(*)$ J




$I^{*}(- \epsilon_{i}v_{i}p)e_{i}+\beta iki-\prod_{=1}I(-\epsilon_{ik}1pv\mathrm{e}i+\beta_{k})\prod I(-\epsilon k=ni+1pivkei+\beta k+2)\}$
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.$d( \sigma, e, \beta)=\sigma(i\sum_{i=1}n)>i\{_{k1}\sum_{=}^{i-1}\min\{e_{i}+\beta k, 0\}+\sum_{=}\sigma(ki+1i)-1\min\{ei+\beta_{k}+1, \mathrm{o}\}+k=\sigma(\sum_{i)+1}\min\{e_{i}+\beta_{k}+2n, \mathrm{o}\}\}$
. $\square$
, $S_{\sigma,e,\epsilon}$
$\mathrm{t}\mathrm{r}(S_{\sigma},e,\epsilon.T[\gamma])=\sum_{\sigma}i(i)=n=i1k1\sum_{=}\epsilon_{i}v_{k}p^{ei+\beta_{k}}\gamma_{k}i^{2}+\sum_{i}^{n}n\sigma i=(i)>1k=1\sum 2vkp\gamma_{k}i\gamma knei+\beta k\sigma(i)$
. Lemma 4.4 (iii), (iv) .
4.4
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